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Introduction cluded: severe peripheral vascular disease (n=1),
hypertension (n=2), coronary ischaemic disease (n=
Multilevel significant atherosclerotic disease involving 1) and hyperlipidaemia (n=1). Four patients were
current smokers. All patients underwent an in-the carotid bifurcation and the proximal ipsilateral
common carotid or brachiocephalic arteries presents dependent neurological assessment. Arch aortography
demonstrated a >70% stenosis at the origin of thean uncommon and difficult management problem. The
incidence of these lesions is low, reported at 4.8% by ipsilateral internal carotid artery (ICA) in all cases.
It also revealed a proximal 50–70% stenosis of theMattos et al.,1 4.6% by Akers et al.2 Levien et al.3 reported
44 such patients in 13 years. It appears impossible to ipsilateral common carotid artery (CCA) in seven cases
and the brachiocephalic trunk in one case (Fig. 1). Twodetermine the exact contribution of the proximal le-
sions to the presenting symptoms when the severity patients also had asymptomatic >70% stenoses of the
contralateral carotid bifurcation, one patient had dis-of the disease at the carotid bifurcation justifies an
intervention. Thus it seems prudent to treat both levels ease of all supra-aortic vessels, and one patient had a
contralateral subclavian artery occlusion with reversedsimultaneously. We describe a series of patients treated
by carotid endarterectomy (CEA) and proximal flow in the vertebral artery (asymptomatic subclavian
steal).stenting.
Patients Operative Technique
Between January 1997 and May 1999 eight patients All procedures were performed in the operating
with a median age of 70 (range 64–78) years underwent theatre with fluoroscopic imaging and digital sub-
CEA combined with intraoperative stenting of the traction with a roadmapping facility (Phillips BV 212).
proximal vessels. The three women and five men The patients were operated either under general
presented with transient ischaemic attacks (TIA) (five anaesthetic (six cases) or, more recently, a regional
cases), recurrent TIA following restenosis after pre- cervical block (two cases). Transcranial Doppler (TCD)
vious CEA (one case), non-disabling stroke (one case) ultrasound was used for monitoring middle cerebral
and amaurosis fugax (one case). Comorbidities in- artery velocity (MCAV)4 in 5/6 patients receiving gen-
eral anaesthesia. In one case where no TCD signal
was obtained, the carotid stump pressure (CSP)5 was
measured instead. All patients were fully anti-
∗ Please address all correspondence to: J. Macierewicz, Department coagulated with heparin 5–10 000 units i.v. Followingof Vascular Surgery, E Floor, West Block, Queen’s Medical Centre,
Nottingham NG7 2UH, U.K. exposure of the carotid bifurcation the ICA was
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Fig. 2. Schematic diagram of the treatment of a proximal stenosis
of the common carotid artery by a balloon mounted stent. The
stent is deployed over a guide wire via a sheath passed down the
arteriotomy prior to carotid endarterectomy.
Fig. 1. Non-selective digital subtraction arch arteriogram in a
patient with right carotid teritory symptoms showing stenoses of
the brachiocephalic trunk and origin of the right internal carotid The diameter of the stents varied from 7–9 mm and
artery. An asymptomatic left subclavian artery occlusion is also the length from 2–3 cm. Postoperatively the patientspresent.
underwent blood pressure monitoring on a high de-
pendency unit for 24 h and were discharged homeclamped distal to the diseased segment. When there within 48 h on a daily dose of 75 mg of aspirin.was no significant drop in MCAV the clamp was left
on the ICA to reduce the risk of embolisation. An
arteriotomy was performed along the carotid bi-
furcation and an angiographic sheath inserted into the Results
proximal CCA. A balloon mounted Palmaz stent was
then deployed retrogradely across the proximal sten- On-table completion arteriography revealed accurate
stent placement with no residual stenosis in all casesosis over a guide wire (Fig. 2). Any debris was flushed
out through the arteriotomy. In one case trial clamping (Fig. 3). Transcranial Doppler monitoring revealed no
emboli during stenting of the seven stenoses via anof the ICA reduced the MCAV by >50% and so prox-
imal stenting was performed without clamping via a open arteriotomy. Cerebral emboli were noted during
the other case where the stent was deployed via adirect puncture of the CCA to reduce the clamp time.
During deployment of the stent the distal ICA was puncture of the CCA, but no neurological sequelae
arose. There were two wound haematomas, and oneclamped so that any emboli would go up the external
carotid artery (ECA). Following stenting the ar- patient sustained transient hypoglossal nerve palsy.
No neurological events occurred in the early post-teriotomy was performed and a Pruit Inahara shunt
inserted before proceeding with the endarterectomy. operative and long-term follow-up period (median 20
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artery origin.9 However, many centres are reluctant to
treat similar lesions of the proximal CCA because of
the risk of cerebral embolism.
Successful open endovascular stenting of focal aortic
arch branch lesions via exposed carotid vessels with
protective distal clamping has been reported by
Queral.10 Intraoperative balloon angioplasty of a prox-
imal brachiocephalic artery stenosis during CEA was
first described nearly 20 years ago.11 Levien et al.’s
series of 44 patients with tandem disease of extra-
cranial vessels treated by a combination of CEA and
retrograde angioplasty had an 85% patency rate at 3
years.3 They suggested that a better result might be
obtained with stenting, particularly for calcified lesions
that were not readily amenable to angioplasty. They
also demonstrated that this particular subset of
patients with advanced vascular disease has a limited
life expectancy and therefore the demand for long-
term patency rates appeared to be less stringent.
Fig. 3. Treatment of (A) a stenosis of the proximal common carotid artery; (B) with a Palmaz stent resulting in no residual stenosis.
months, range 6–31 months). Follow-up over the same
period with duplex ultrasonography demonstrated a
smooth lumen with no evidence of restenosis of the
CEA or proximal stent in seven cases. One patient
developed an asymptomatic restenosis of the CCA at
15 months. This patient had severe hyperlipidaemia
and an abnormal CCA arising from the brachio-
cephalic trunk. We have not treated the restenosis.
Discussion
Reconstructive surgery of the supra-aortic trunks has a
proven track record. Conventional transthoracic repair
gives an excellent patency but has been replaced by
extrathoracic transposition over bypass because of a
high morbidity and mortality.6 Berguer et al. reported
a series of cervical reconstructions of the diseased
aortic branches with a 91% patency rate at 5 years and Dietriech has reported one case of proximal common
a combined stroke/death rate of 4%.7 However the carotid stenting during carotid endarterectomy in his
perioperative morbidity was 26%. series on carotid bifurcation stenting in 110 patients,12
Balloon angioplasty and stenting of focal aortic but no detailed description was given.
branch lesions has recently been described.8 Endo- To determine the indication for treatment of the
vascular treatment has now become popular for sten- proximal lesions, one should know its contribution to
the symptoms. Unfortunately this is impossible tooses or short occlusions of the proximal subclavian
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determine accurately pre-operatively. It would be help- References
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convenient alternative to conventional surgery for
Accepted 24 October 2000symptomatic multilevel disease of the extra-cranial
vessels. This procedure has become the treatment of
choice for this subset of patients at our institution.
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